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Purpose: The aim of this systematic review and meta-analysis was to provide a national estimate of breast and 48 
complementary feeding practices and its predictors in Ethiopia. 49 
Methods:  PubMed, SCOPUS, EMBASE, CINHAL, Web of Science and WHO Global Health Library electronic 50 
databases were searched for all available literature published until April 2018. Observational studies including cross-51 
sectional, case-control and cohort studies were included. Newcastle-Ottawa Scale (NOS) was used to assess the 52 
quality of studies. Heterogeneity of studies was quantified using Cochran’s Q χ2 statistic and Higgins’s method (I2). 53 
A meta-analysis using a weighted inverse variance method was performed. Subgroup analysis was carried out based 54 
on region and study area. 55 
Results: In total, 70 studies that involved >55,000 women from nine regions and two chartered cities in Ethiopia 56 
were included. The pooled national prevalence for timely initiation of breastfeeding (TIBF), exclusive breastfeeding 57 
(EBF) and timely initiation of complementary feeding (TICF) was 66.5%, 60.1% and 62.5%  respectively. Guidance 58 
and counselling on breastfeeding, vaginal delivery and health institution delivery significantly increased the odds of 59 
TIBF and EBF. In addition, TIBF significantly associated with high EBF practice. Maternal occupational status 60 
significantly associated with low EBF practice, but not TIBF. 61 
Conclusions: Based on the WHO standard, the current breast and complementary feeding practice in Ethiopia is 62 
good and improving. Integrated intervention is still required for further improvement and minimizing the effect of 63 












Introduction  73 
The World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF) Innocenti Declaration 74 
urges developing a national breastfeeding strategy and establishing monitoring and control system [1]. In 2017, the 75 
global coverage of timely initiation of breastfeeding (TIBF), exclusive breastfeeding (EBF) and timely initiation of 76 
complementary feeding (TICF) was 44%, 40% and 64.5% respectively [2,3].  A meta-analysis of demographic and 77 
health surveys from 29 sub-Saharan African countries shows that the prevalence of TIBF ranges from 37.8% to 78 
69.3%, EBF is 23.7% to 56.6%, predominant breastfeeding is 17.6% to 46.4% and bottle feeding is 8.17% to 30.1% 79 
[4]. Based on the WHO survey of the 129 nations, only 22 nations have achieved 70% TIBF and 23 countries have 80 
achieved at least 60% of EBF [2]. Generally, optimal breast and complementary feeding are high in low- and middle-81 
income countries [2,3]. 82 
TIBF within 1 hour after birth and EBF until 6 months followed by appropriate complementary foods have 83 
various advantages for maternal, child and societal health [5]. Optimal breast and complementary feeding are also 84 
crucial for the achievement of three Sustainable Development Goals (SDG): improves nutrition (SDG-2), decreases 85 
child mortality and the risk of non-communicable diseases (SDG-3), and improves cognitive development and 86 
education (SDG-4) [2]. Despite these advantages, many women stop breastfeeding and switch to infant formula 87 
feeding too early. Suboptimal feeding increases the risk of morbidity and mortality up to fivefold [6]. Approximately 88 
25 to 50% of infant mortality in developing countries occurs due to suboptimal feeding practice [7,8]. 89 
Globally, previous studies identified multiple predictors of suboptimal feeding including guidance and 90 
counselling, smoking, residence, place of delivery, maternal educational level, maternal occupational status, income, 91 
mother’s age, mode of delivery, newborn’s gender, health status of mother and newborn at delivery [9-11]. The same 92 
factors have been reported to contribute to sub-optimal breastfeeding in Sub-Saharan Africa [12]. 93 
Ethiopia is Africa's second most populated country located in the Horn of Africa. According to the 2015 94 
projection, the total population was 90,078,000 [13]. Ethiopia is administratively divided into nine regional states 95 
(Afar, Amhara, Benishangul-Gumuz, Gambela, Harari, Oromia, Somali, Tigray and SNNPR) and two chartered 96 
cities (Addis Ababa and Dire Dawa). Figure 1 shows regions and chartered cities of Ethiopia. 97 
Fig. 1 Geographic map of Ethiopia that shows regions and chartered cities. 98 
In Ethiopia, several studies have been conducted on breast and complementary feeding, and they identified 99 




Since 2000, the Ethiopian Demographic and Health Survey has been conducted every 5 years and provided a 101 
national estimate on breast and complementary feeding; however, it does not provide evidence on the associated 102 
factors. So far, one meta-analysis [14] was done in Ethiopia aimed to study the prevalence of TIBF and its 103 
association with the place of residence and delivery. The present study has the following aims: (1) to provide a 104 
national pooled estimate on the prevalence of TIBF, EBF and TICF separately; (2) to conduct a comprehensive 105 
systematic review on various associated factors of TIBF, EBF and complementary feeding; (3) developing/proposing 106 
a multilevel theoretical model in the context of Ethiopian population; (4) to conduct meta-analysis on the association 107 
between TIBF and maternal occupational status, guidance and counselling on breastfeeding, place of delivery and 108 
mode of delivery; and (5) to conduct meta-analysis on the association between EBF and maternal occupational 109 
status, guidance and counselling on breastfeeding, place of delivery, mode of delivery and TIBF. We hypothesized 110 
(1) guidance and counselling on breastfeeding, health institution delivery and vaginal delivery increases TIBF and 111 




















Methods  129 
Protocol registration and publication 130 
The protocol has been registered in the International Prospective Register of Systematic Reviews (PROSPERO) 131 
(http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42017056768) and published [15]. 132 
Databases searching 133 
PubMed, SCOPUS, EMBASE, CINHAL, Web of Science and WHO Global Health Library databases were searched 134 
for all available literature. Additional studies were also identified from the reference lists of identified articles and 135 
gray literature. Search string was constructed for each database (Supplementary file 1).  136 
Inclusion and exclusion criteria  137 
Studies that meet the following criteria were included: (1) observational studies including cross-sectional, case-138 
control and cohort studies; (2) studies reported the prevalence and/or associated factor(s) of TIBF or EBF or TICF; 139 
(3) studies conducted in Ethiopia; and (4) studies that ascertained outcomes based on WHO [16] infant and young 140 
child feeding (IYCF) indicators definitions. The search was further limited to studies published in English from 141 
October 2000 to April 2018. Commentaries, anonymous reports, letters, protocols, systematic reviews, program 142 
evaluation reports, duplicate studies, editorials, qualitative studies, and abstracts without full-text were excluded. In 143 
addition, studies with infants who were preterm, low birth weight, in neonatal intensive care unit and mothers or 144 
infants with known medical problems such as HIV/AIDS were excluded.   145 
Study screening and selection  146 
Firstly, all studies retrieved from all databases were exported to RefWorks version 2.0 web-based citation manager 147 
and, close and exact duplicates were deleted. Secondly, all independent studies were exported to Microsoft Excel 148 
spreadsheet. Thirdly, two independent reviewers’ (TD and BS) screened the title and abstract of each study followed 149 
by agreement test using Cohen’s kappa coefficient. The kappa coefficient was 0.76 with an asymptotic standard error 150 
of 0.05 indicating the agreement between the two reviewers’ was ‘good’. Finally, full-text review was performed and 151 
the following data were extracted: first name of author, year of publication, region, study area, study design, study 152 
population, number of respondents, data collection method, prevalence, and significantly associated factors with its 153 





Quality and validity of risk assessment 156 
Newcastle-Ottawa Scale (NOS) [17] was used to assess the quality of studies. The following items were included to 157 
evaluate studies: (1) selection, (2) comparability, and (3) the ascertainment of the outcome. NOS has a good inter-158 
rater reliability and validity [18]. We ensured that the study population of all included studies was randomly chosen 159 
from the sampling frame and all NOS criteria satisfactorily fulfilled.   160 
Statistical analysis 161 
A meta-analysis using a weighted inverse variance method was performed to calculate the pooled national 162 
prevalence rate of breast and complementary feeding and the odds ratio of associated factors. To adjust the effect of 163 
high or low prevalence studies on the pooled estimate, the arc-sine transformation was used [19]. Publication bias 164 
was checked through visual inspection of Funnel plot asymmetry and Egger’s regression test [20]. Heterogeneity of 165 
studies was quantified using the significance level of Cochran’s Q χ2 statistic and Higgins’s method where I2 statistic 166 
>80% (reference value) indicating substantial heterogeneity [15]. Given the limitations of these methods and lack of 167 
consensus on the exact cut-off value to confirm heterogeneity in different studies [21,22], however, homogeneity of 168 
studies rigorously checked in terms of study setting, study population, study design, data collection method, 169 
sampling technique and statistical analysis [23]. A separate forest plot was constructed for each meta-analysed 170 
variable. The data were entered using SPSS version 23 and meta-analysed using ‘meta’ and ‘metafor’ packages in R 171 
software version 3.4.2. Subgroup analysis was carried out based on region (Amhara region versus other regions) and 172 
study area (rural, urban, rural and urban).  173 
Data synthesis and reporting  174 
Firstly, a meta-analysis of prevalence was done for TIBF, EBF and TICF separately. Secondly, all previously 175 
reported significantly associated factors were collected and categorized into four levels using the multilevel 176 
theoretical model adapted from previous systematic reviews [24,25]. Finally, a meta-analysis was done for selected 177 
(level 1 and level 2) associated factors; to increase the power, all studies that reported significant and non-significant 178 
association were included in the meta-analysis. Preferred Reporting Items for Systematic Review and Meta-Analysis 179 
(PRISMA) 2009 statement [26,27] and A MeaSurement Tool to Assess Systematic Reviews (AMSTAR 2)[28] were 180 






Search results  184 
We obtained 169 articles from PubMed search, 24 articles from EMBASE, 200 articles from Web of Science, 85 185 
articles from SCOPUS and 5 articles from others (CINHAL and WHO Global Health Library). Forty-nine additional 186 
articles were found through a manual search of cross-references. After removing duplicates and screening of titles 187 
and articles, 83 studies were selected for full-text review. Eleven primary studies on late initiation of breastfeeding, 188 
duration/cessation of exclusive breastfeeding, early initiation of complementary feeding, prelacteal feeding and 189 
breastfeeding measurements tools [29-39] and two project reviews [40,41] were excluded from the final analysis. 190 
These articles were published between the years 2007 and 2016. Seven studies were conducted in Amhara region 191 
[32-38], two studies in Southern Nations, Nationalities, and Peoples' Region (SNNPR) [30,31], one study in Oromia 192 
region [29] and one study in Amhara, Oromia, SNNPR and Tigray regions [38]. Two studies have used EDHS-based 193 
data[32,34], eight studies were conducted in urban and rural setting, 10 studies were interviewer administered and 194 
one study was prospective study [34]. Detailed explanations of excluded studies presented in Supplementary file 2. 195 
Finally, 70 articles published between years 2009 and 2018 were included and used for meta-analysis. The PRISMA 196 
flow diagram of literature screening and selection process is shown in Fig. 2. 197 
Fig. 2 PRISMA flow diagram of literature screening and selection process; “n” in each stage represents the total 198 
number of studies that fulfilled a particular criterion (Note: There are studies reported more than one outcome 199 
indicator) 200 
Timely initiation of breastfeeding (TIBF) 201 
Among the 70 included studies, 45 studies reported the prevalence of TIBF with a total of 47,858 individuals. 202 
Seventeen studies conducted in Amhara region, nine in SNNPR, 7 studies in Oromia, and 9 studies in other regions, 203 
such as Tigray, Addis Ababa, Harari and Afar. Two studies [42,43] were nationally conducted and one study [44] 204 
was conducted in SNNPR, Oromia and Amhara regions. Regarding setting, 11 studies were conducted in a rural, 17 205 
in urban and 17 in both urban and rural. Furthermore, the detailed characteristics of included studies presented in 206 




The highest prevalence (93.3%, 95% CI 88.4 to 96.6%)  was reported in Oromia region [70] and the lowest (39.6%, 208 
95% CI 34.7 to 44.7%)  was reported in SNNPR [76]. The national prevalence of TIBF was 66.5% (95% CI 62.1% 209 
to 70.8%) (Fig. 3).  210 
Fig. 3 Forest plot of the national prevalence of TIBF with sample size, 95% confidence interval, weight and test for 211 
heterogeneity. The horizontal line represents confidence interval, the large polygon represent a pooled estimate from 212 
a random effects model, the small polygon represents a pooled estimate form the fixed effects model. Each box and 213 
its size represent the weight of the sample size. The overall pooled estimate was presented in the last line (bold color)   214 
The subgroup analysis based on study area showed that the pooled prevalence was 62.3% (95% CI 52.9 to 215 
71.3%) in rural, 74.5% (95% CI 67.6 to 80.9%) urban and 60.7% (95% CI 55.2 to 66.1%) both rural and urban. The 216 
subgroup analysis based on region depicted that the prevalence was 68.2% (95% CI 59.9 to 76.0%) in Amhara region 217 
and 65.4% (95% CI 60.2 to 70.5%) in other regions.  Subgroup analysis based on region was repeated after 218 
excluding two national studies [42,43] and one study [44] conducted in SNNPR, Oromia and Amhara region; the 219 
prevalence remained high in Amhara region. 220 
Nineteen studies reported 18 factors that significantly associated with TIBF. Based on a model built by 221 
previous meta-analysis [24,25] , these factors were categorized into four levels. The most commonly reported 222 
predictors were mothers' knowledge of TIBF, guidance and counselling on breastfeeding, place of delivery, mode of 223 
delivery and place of residence (table 2).  224 
In order to estimate the pooled effect, a meta-analysis was carried out on the association between TIBF and 225 
occupational status (government employed versus unemployed), guidance and counselling on breastfeeding (‘yes’ 226 
versus ‘no’), place of delivery (health institution versus home) and mode of delivery (vaginal versus cesarean 227 
section). The pooled odds ratio (OR) of TIBF for women who were government employed was 0.82 (95% CI 0.59 to 228 
1.13, p = 0.22, Fig. 4) [42,51,58,60,61,66,77], counseled 1.96 (95 % CI 1.18 to 3.26, p = 0.01, Supplementary Fig. 1) 229 
[56,58-61,68], delivered at health institution 1.76 (95% CI 1.15 to 2.71, p = 0.01, Supplementary Fig. 2) [42,51,56-230 
59,61,62,64-66,68,77,78] and delivered vaginally 3.35 (95% CI 1.94 to 5.79, p <.0001, Supplementary Fig. 3) 231 
[42,51,57-59,61,66-68]. 232 
Fig. 4 Forest plot of the unadjusted odds ratios with corresponding 95% CIs of studies on the association of maternal 233 




middle of the horizontal line represent the weight of sample size. The polygon represents the pooled odds ratio. The 235 
reference category is ‘Nonemployed’. TIBF=timely initiation of breastfeeding; LIBF=late initiation of breastfeeding; 236 
REM=random effects model  237 
Exclusive breastfeeding (EBF) 238 
Out of 70 included studies, 44 studies reported the prevalence of EBF with a total of 25,816 participants. Seventeen 239 
studies conducted in Amhara region, 12 in  SNNPR, five studies in Oromia and eight studies in other regions, such as 240 
Tigray, Addis Ababa, Harari and Afar. Two studies were nationally conducted [43,45]. Based on setting, 10 studies 241 
were conducted in a rural, 17 in urban and 17 in both rural and urban. Detailed characteristics of included studies 242 
presented in Tables 3.  243 
The highest prevalence (87.8%, 95% CI 79.2 to 93.7%) was reported in Oromia region [72] and lowest 244 
(29.3%, 95% CI 25.8 to 33.0%) prevalence in Addis Ababa [75]. The national prevalence of EBF was 60.1% (95% 245 
CI 55.5% to 64.6%) (Fig. 5).  246 
Fig. 5 Forest plot of the national prevalence of EBF with sample size, 95% confidence interval, weight and test for 247 
heterogeneity. The horizontal line represents confidence interval, the large polygon represent a pooled estimate from 248 
a random effects model, the small polygon represents a pooled estimate form the fixed effects model. Each box and 249 
its size represent the weight of the sample size. The overall pooled estimate was presented in the last line (bold color)   250 
The subgroup analysis based on study area showed that the prevalence was 68.8% (95% CI 60.8 to 76.3%) 251 
in rural, 54.9% (95% CI 47.5 to 62.3%) urban and 60.0% (95% CI 52.3 to 67.3%) both rural and urban area. 252 
Subgroup analysis based on region depicted that the prevalence was 58.6% (95% CI 51.3 to 65.8%) in Amhara 253 
region and 61% (95% CI 54.8 to 67.0) in other regions. Subgroup analysis based on region was repeated after 254 
excluding two national studies [43,45]; the prevalence remained low in Amhara region. 255 
Thirty-two studies reported 26 factors that significantly associated with EBF. Similar to TIBF, these factors 256 
were categorized into four levels. The most commonly reported predictors were maternal occupational status, 257 
mothers' knowledge on exclusive breastfeeding, guidance and counselling on breastfeeding, timely initiation of 258 
breastfeeding, antenatal care follow-up, household income and age of newborn (table 4).  259 
Meta-analysis was carried out on the association between EBF and mode of delivery (vaginal versus 260 




breastfeeding (‘yes’ versus ‘no’), place of delivery (health institution versus home) and TIBF (within one hour versus 262 
after 1 hour) to estimate the pooled effect on EBF. The pooled odds ratio (OR) of EBF for women who delivered 263 
vaginally was 1.81 (95% CI 1.19 to 2.77, p =0.006, Fig. 6) [50,51,73,75,81,82,85,88,92,96],  government employed 264 
0.60 (95% CI 0.40 to 0.91, p = 0.02, Supplementary Fig. 4) [45,51,73,80,81,85-88,92,93,96,100], counselled 2.29 265 
(95 % CI 1.56 to 3.34, p <0.001, Supplementary Fig. 5) [68,73,75,81,82,85-88,90,99], delivered at health institution 266 
2.33 (95% CI 1.82 to 2.98, p < 0.001, Supplementary Fig. 6) [48,68,73,75,80-82,85,87-92,95-99] and initiated 267 
breastfeeding within one hour 2.02 (95% CI 1.46 to 2.79, p < 0.001, Supplementary Fig. 7) [47,51,81,83,84,89-268 
91,97-99]. 269 
Fig. 6 Forest plot of the unadjusted odds ratios with corresponding 95% CIs of studies on the association of mode of 270 
delivery and EBF. The horizontal line represents the confidence interval, the box and its size in the middle of the 271 
horizontal line represent the weight of sample size. The polygon represents the pooled odds ratio. The reference 272 
category is ‘CS’. EBF=exclusive breastfeeding; NEBF=non-exclusive breastfeeding; REM=random effects model; 273 
CS=Caesarean section 274 
Complementary feeding 275 
From 70 selected studies, 21 studies reported the prevalence of timely initiation of complementary feeding (TICF) 276 
with 8,644 individuals. Six studies conducted in Amhara region, five in SNNPR, three studies in Oromia, three 277 
studies in Tigray and three studies in Harari and Benishangul-Gumuz. One study [43] was nationally conducted. 278 
Based on place of residence, five studies were conducted in a rural, eight in urban and eight in both rural and urban. 279 
Detailed characteristics of included studies presented in Tables 5.  280 
The highest prevalence (86.2%, 95% CI 82.5 to 89.5%) was reported in Amhara region [111] and lowest 281 
(34.3%, 95% CI 30.3 to 38.4) in SNNPR [76]. The national prevalence of TICF was 62.5% (95% CI 56.6% to 282 
68.2%) (Fig. 7).  283 
Fig. 7 Forest plot of the national prevalence of TICF with sample size, 95% confidence interval, weight and test for 284 
heterogeneity. The horizontal line represents confidence interval, the large polygon represent a pooled estimate from 285 
a random effects model, the small polygon represents a pooled estimate form from the fixed effects model. Each box 286 





The subgroup analysis based on study area showed that the prevalence was 54.8% (95% CI 36.5 to 72.5%) 289 
in rural, 64.9% (95% CI 57.6 to 71.9%) urban and 63.8% (95% CI 54.3 to 72.8%) both rural and urban. Subgroup 290 
analysis based on region depicted that the prevalence was 67.8% (95% CI 57.2 to 77.6%) in Amhara region and 291 
60.2% (95% CI 53.0 to 67.1%) in other regions. Subgroup analysis based on region was repeated after excluding one 292 
national study [43]; the prevalence remained high in Amhara region.  293 
Fourteen studies reported 17 significantly associated factors of complementary feeding and categorized into 294 
four levels using the aforementioned method (table 6).  295 
Summary of prevalence estimates  296 
Table 7 shows the summary of number of people and studies in each region/city and prevalence estimates (i.e. 297 
national, regional and areal) of each infant and young child feeding indicator. Nearly half of the studies on each 298 
infant and young child feeding indicator conducted in Amhara region. The prevalence of TIBF, EBF and TICF was 299 
66.5%, 60.1% and 62.5 respectively.  300 
Quality check, heterogeneity and publication bias 301 
All the included studies meet a reasonably acceptable quality level. Notably, high I2 value and a significant 302 
Cochran’s Q χ2 statistical test was observed in the meta-analysis of prevalence estimate and odds ratio respectively. 303 
Firstly, included studies were rigorously checked for their study design, data collection technique, outcome 304 
definition, statistical analysis, study setting, publication year and study population [23]. Secondly, the prevalence 305 
was transformed using the arcsine square root to adjust the influence of studies that reported high or low prevalence 306 
estimate. Thirdly, stratification analysis was done based on quartile of the total sample size of included studies, study 307 
area and region. However, there was no major change in the I2 value. Given the absence of a single I2 cut-off value 308 
for deciding on heterogeneity in different studies [21,22] and lack of changes after the above-mentioned measures, a 309 
meta-analysis was done based on the reviewer's judgment. Finally, the interpretation was done based on the random-310 
effects model.  311 
Regarding meta-analysis of the odds ratio, based on I2 value, homogeneity of studies was reasonably good. 312 
Given the limitation of Cochran’s Q χ2 statistical test when the number of studies is small [112] and lack of 313 




visual inspection of a funnel plot and Egger’s statistical test for asymmetry, significant publication bias was not 315 
observed among included studies.                  316 
Time-trend analysis 317 
The prevalence of TIBF from 2011 to 2018 was steady. The prevalence of both EBF and complementary feeding 318 
have been increasing substantially since 2009 (Fig. 8).  319 
Fig. 8 Time-trend analysis of timely initiation of breastfeeding (A), exclusive breastfeeding (B) and timely initiation 320 
of complementary feeding (3). Red mark indicates the individual studies. The blue line represents the average point 321 






















Discussion   341 
This is the most comprehensive systematic review and meta-analysis to date and the first of its kind that involving 342 
>55,000 participants from Ethiopia. The national prevalence of timely initiation of breastfeeding (TIBF), exclusive 343 
breastfeeding (EBF) and timely initiation of complementary feeding (TICF) was 66.5%, 60.1% and 62.5% 344 
respectively. Guidance and counselling on breastfeeding, mode of delivery and place of delivery significantly 345 
associated with high odds of TIBF and EBF. TIBF significantly associated with low odds of EBF. Maternal 346 
occupational status (being employed) significantly associated with low odds of EBF, but not TIBF.  347 
According to the World Health Organization (WHO) standard [113], the nationwide practice of TIBF and 348 
EBF in Ethiopia is ‘good’ (i.e., 50 to 89%) whereas TICF is ‘fair’ (i.e., 60 to 79%). This is novel given only 22 out of 349 
129 nations achieved 70% in TIBF and 23 out of 129 nations achieved 60% in EBF [2]. The prevalence rate of TIBF 350 
in Ethiopia is equivalent with the recent estimate in Zambia, Sudan, Iran, United Kingdom, Uzbekistan, Lesotho, 351 
Madagascar and Ukraine [114,115]. The prevalence of EBF is equivalent with Uganda, Zambia, Bolivia, Peru and 352 
Cambodia [115]. On the other hand, the current finding is 2 to 3 times higher compared to the recent estimate of 53 353 
WHO European Region member countries where the rate of TIBF and EBF was 43% and 23% respectively [116]. 354 
This finding also higher than the prevalence of TIBF (34.3%) and EBF (20.5%) in Middle East countries (Saudi 355 
Arabia, Iran, Egypt, Turkey, Kuwait, the United Arab Emirates, Qatar, Lebanon, and Syria) [117]. The prevalence of 356 
TICF in Ethiopia was the same as the recent global estimate [3], but on the other hand, it was lower than the 357 
prevalence rate in five European Union countries (Germany, Belgium, Poland, Italy and Spain) [118] and two South  358 
Asian countries (Bangladesh and Nepal) [119] where 87% and approximately 71% of infants receiving 359 
complementary feeding by 6 to 8 months.  360 
In this study, health institution delivery, counselling on breastfeeding and vaginal delivery significantly 361 
increased the odds of TIBF and EBF. This is in agreement with an international study from 57 nations [120], WHO 362 
survey [121], systematic review and meta-analysis [122] and a prospective cohort study in North America [123]. 363 
Additionally, maternal employment status and TIBF significantly associated with EBF as concluded by previous 364 
studies in Africa, Middle East and Europe [124-126]. On the other hand, recent studies in Ireland and UK [114], and 365 
Canada [127] reveals that home delivery significantly increased the odds of TIBF and EBF. Another study in Central 366 
America showed that mode of delivery does not affect TIBF and EBF [128]. This inconsistency may be due to the 367 




significantly reduced TIBF. This non-significant result may be due to the small number of studies included in the 369 
meta-analysis.         370 
All previously identified predictors of breast and complementary feeding were carefully reviewed and a 371 
hierarchical theoretical model was developed. The model would be helpful for future researchers to develop a priori 372 
hypothesis. We noticed all the included studies have no prior hypothesis about a specific variable and researchers 373 
just included all studied variables into a model and checked the association with the outcome. This may create 374 
overestimation of the model and may bias the interpretation of results. In addition, primary health care workers may 375 
have faced difficulty on the prioritization of factors for intervention as evidenced by the low coverage of breast and 376 
complementary feeding although the government implementing several programs, such as Baby-friendly Hospital 377 
Initiative programme (BF-HIP) and health extension package. Thus, the proposed model can also be used as a 378 
framework for prioritization of community problems. Moreover, Ethiopia is not included in the current WHO 379 
evaluation surveys [2,121] which may be due to the unavailability of updated data; therefore, this finding may be 380 
useful for next WHO international surveys.  381 
This study has limitations. First, almost all included studies are cross-sectional which may influence the 382 
strength of evidence; however, this can be compensated by a large sample of selected studies which could increases 383 
the power of our analyses. Second, high heterogeneity was detected based on the conventional method; therefore, 384 
readers should interpret the result cautiously. Third, the risk of reporting bias may be added due to exclusion of 385 
studies with preterm newborn or known maternal diseases. Fourth, even though studies were conducted in all regions 386 
and cities, some regions/cities may be over- or under-represented. Finally, the pooled effect size was not adjusted for 387 
the size of the sampling frame.  388 
Conclusions and future directions 389 
TIBF, EBF and TICF practices were promising and improving compared to the previous years as revealed in the 390 
time-trend analysis. Occupational status (being government employed) was a barrier to optimal breastfeeding 391 
although not significant for TIBF. Counselling on breastfeeding, health institution delivery and vaginal delivery were 392 
facilitators of TIBF and EBF. Moreover, TIBF was a facilitator for EBF. Based on the time-trend analysis, the 393 
coverage has been increasing from year-to-year.  394 
To further increase the coverage and minimize barriers of optimal IYCF, the government should implement 395 




fulfill necessary facilities, improve access to skilled breastfeeding counselling and encourage community networks. 397 
Further meta-analysis based on (inter)national studies on other IYCF indicators and associated factors other than 398 
currently studied is required to conclude whether they are facilitator or inhibitor of optimal breast and 399 
complementary feeding.  Moreover, case-control, cohort, and randomized control trial studies on breast and 400 
complementary feeding in Ethiopia would be relevant which can provide a strong evidence. So far unlike 401 
institutional-, demographic- and health-related factors, behavioural factors are not studied very well yet. Therefore, 402 
further studies shall give due emphasis to those factors. 403 
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Table 1: Characteristics of included studies that reported the prevalence and/or least adjusted associated factors of TIBF. 768 
First author 
and year of 
publication 







Prevalence Associated factors (least 
adjusted)  

































< 24 months 
407/403 Interviewer-
administered 
39.6 % Urban residence  
Attended formal education  
Cesarean section delivery  
Birth order  
















children < five 
years of age 
6,761/6,761 Interviewer-
administered 
43.9% Urban residence  
Antenatal care  
No prelacteal feeding 

















52.4% Urban residence  













78.8 % Health institution delivery  
Vaginal delivery  
















83.1 % Being a housewife  
Colostrum feeding 
No access to mass media  
No breastfeeding counseling 
Prelacteal feeding  















62.6 % High monthly income  
Extended family  
No breastfeeding counseling 
Cesarean section delivery 
Traditional birth attendant  
No colostrum feeding  
Lakew et al 
2015[42] 













52 % Rural residence  
High educational status  
Cesarean section delivery 
Maternal employment 
Sex of newborn 




conversation program  
Bimerew et al 
2016[62] 
Amhara, North 











73.1 % Antenatal care  
Access to mass media  
Traditional birth attendant 















62.6% Painful breastfeeding 
experiences  














57.2% Breastfeeding knowledge 
Health education  










Mothers with < 
two years  
384/384 Interviewer-
administered 
57% Health education  
 










Survey Mothers with 


















41.6% Sex of newborn 
Colostrum discarding 














77.9% Home delivery 
Vaginal delivery 
Health professional birth 
attendant 
Seid 2014[67] Amhara, 
Northwest 
Ethiopia 











87.0% Vaginal delivery  















< 2 years 
548/548 Interviewer-
administered 















































































































































































months of age 
660/648 Interviewer-
administered 
29.3 % --- 
















































53.3% Health institution delivery 
Knowledge of infant and 




based) Husband educational status  

















































Table 2: Predictors of TIBF and hierarchical theoretical model. 770 
S.No. Factors  
Level 1 (Model 1): Proximal factors 
1.  Mothers’ occupational status [42,60]  
2.  Mothers' knowledge about timely initiation of breastfeeding  [42,60,62,64,65,67,78] 
3.  Guidance and counselling on breastfeeding [58,60,61,68] 
Level 2 (Model 2): Proximal intermediate factors 
1.  Place of delivery  [51,59,68,78] 
2.  Mode of delivery [42,51,57,59,61,67]  
3.  Birth attendant [51,61,62]  
4.  Sex of newborn [42,66] 
Level 3 (Model 3): Distal intermediate factors 
1.  Antenatal visit  [46,62,77]  
2.  Prelacteal feeding [46,59,60]  
3.  Colostrum feeding [60,61,66] 
Level 4 (Model 4): Distal factors 
1.  Paternal educational status  [42,57,78] 
2.  Household income [56,61]  
3.  Family size [61]  
4.  Breastfeeding experience [63] 
5.  Place of residence [42,46,57,58] 
6.  Birth order [57] 
7.  Received iron–folate supplements [44] 







Table 3: Characteristics of included studies that reported the prevalence and/or least adjusted associated factors of EBF. 774 
First author 
and year of 
publication 







Prevalence Associated factors (least 
adjusted)  





















Age of infants of less than 
two months  











gave birth in the 






50.3%  Age of infant < 3 months 
Being a housewife  
Prenatal breastfeeding plan  

























35.9% Older women  
Rural residence  
Being midwife  
Vaginal delivery  
Multiparity 
Resumption of work after 3 
months  














81.1%  Initiation of breastfeeding 
within one hour Age of 
infants < 2 months 
Being a housewife  
Counseling  














78.0% Initiation of breastfeeding 
within one hour 
Attending formal education  
Awareness of the benefits of 
exclusive breastfeeding 

















74.1% Government employment  
No breastfeeding counseling 
Health institution delivery 











children <  59 
months 
administered Age (20±35 years) Urban 
residence Antenatal care 
Initiation of breastfeeding 
within one-hour High 
household income  
Withholding prelacteal 
feeding  


















60.8%,  Unemployment 
Breastfeeding counseling No 
prelacteal feeding Knowledge 
of breastfeeding 


















68.6 % Rural residence  
Mothers aged 25 to 35 years  
No infant feeding 
Counseling  
Employment 
Home delivery High 
educational status 




















50.1%  Infants age 0-1 month  
Unemployment 
Low income  
Breastfeeding counseling 
Colostrum feeding 
No prelacteal feeding  
Husband support 
















( 6 months 
recalling 
method) 
74%  Mothers aged > 35 years  
Breastfeeding initiation within 
one hour  
Rural to urban migration 















70.5 % Antenatal care 
Postnatal care 
Initiation of breastfeeding 
within one hour  
Attending formal education 
Breastfeeding counseling 
Awareness of exclusive 
breastfeeding High monthly 





















49.0%,  Being not married High 
household income 
Child age < three months 















69% Access to mass media  
Antenatal care 
Breastfeeding education 
Knowledge of exclusive 
breastfeeding  














( 24-hrs recall 
method) 
50.6% Unmarried  
Initiation of breastfeeding 
after one hour 
No antenatal care  
No postnatal care  


































79 % Mothers aged ≥ 30 years  
Unemployment 
Low maternal income 
Health institution delivery  
Antenatal care 
Postnatal care 














40.9% No colostrum feeding 






























< 23 months 
548/548 Interviewer-
administered 











































30.7 % Private job 
Housewife 
Antenatal care 
Health institution delivery 








































































51.8% High monthly income Health 
institution delivery 

















70.8% Child age (2-3 months)  
Health institution delivery  
Housewife  
Infant feeding counseling 
Colostrum feeding 
Adugna et al 
2017[96] 
SNNPR,  Southern 
Ethiopia 












60.9%  Infant age 
Married  
Housewife  
Vaginal delivery  
Health institution delivery No 
breast complication  




































71.4% Not married  
No access to health  
institution 




infant and young child 
feeding practices  















34.3% Breastfeeding self-efficacy  
Breastfeeding outcome 
expectancy  

















months of age 
660/648 Interviewer-
administered 
29.3 % Monthly income 
Breastfeeding counseling 
Mode of delivery  













































65% Husband support 
Timely initiation of 
breastfeeding 




















46.5% Lack of knowledge 
Home delivery 
Antenatal care 
Timely initiation of 
breastfeeding 
Colostrum discarding 

















70% Maternal age  
Child age  
Postnatal care 
Sefene et al. 
2013[100] 
Amhara, 








children < 6 
170/159 Interviewer-
administered 





rural  study months Sex of child 
Postnatal care  
Parity 


















34.8% Lack of knowledge 
Unemployment 
Poor attitude towards 
breastfeeding 




Table 4: Predictors of EBF and hierarchical theoretical model. 776 
S.No. Factors  
Level 1 (Model 1): Proximal factors 
1.  Mothers’ occupational status  [48,50,51,73,80-83,85-88,90,92,96] 
2.  Mothers' knowledge about exclusive breastfeeding   [49,63,65,80,84,86,90,98] 
3.  Guidance and counselling on exclusive breastfeeding [65,68,73,75,82,83,85-88,90] 
4.  Access to health facility [49] 
5.  Poor attitude [80] 
6.  Age of newborn  [45,51,73,81-83,88,96,99] 
Level 2 (Model 2): Proximal intermediate factors 
1.  Place of delivery   [48,73,82,85,87,92,95-98] 
2.  Breast feeding practice (TIBF)   [47,83,84,89,90,97,98] 
3.  Intention/plan to breastfeed [82]  
4.  Mode of delivery [50,75,82,96]  
5.  Breast complication [96] 
6.  Breastfeeding self-efficacy [54] 
7.  Breastfeeding outcome expectancy [54] 
8.  Sex of new born [100] 
Level 3 (Model 3): Distal intermediate factors 
1.  Antenatal visit  [47,48,65,90-92,98]  
2.  Postnatal visit   [90-92,99,100] 
3.  Prelacteal feeding [47,86,88,92] 
4.  Colostrum feeding  [63,73,88,93,98] 
Level 4 (Model 4): Distal factors 
1.  Paternal educational status  [47,84,87,90,100] 
2.  Household income [45,47,75,88,90,92,95]  
3.  Marital status [45,49,91,96] 
4.  Parity  [50,100] 
5.  Husband support  [88,97] 
6.  Maternal age   [50,87,89,92,97,99] 
7.  Place of residence [47,50,87,89] 





Table 5: Characteristics of included studies that reported the prevalence and/or least adjusted associated factors of TICF. 778 
First author 
and year of 
publication 







Prevalence Associated factors (least 
adjusted)  


















61.8%  Urban residence Postnatal 
care 

















7%¥  High maternal educational 
status 
Postnatal care Access to mass 
media 
Health institution delivery 















9.5%¥  Child’s age (12–17 months) 
Maternal educational status 
(primary)  
Small family size 












60.5% Sex of child  





































63 %. Maternal educational status 
Antenatal care Health 
institution delivery 












6 to 23 months 
353/351 Interviewer-
administered 
23.9%¥  Child age (>9 months) 
Husband’s occupation 
(employed) Maternal weaning 
advice Family size (larger 
>=4)  














10.75%¥  Child’s age High maternal 
educational status 
Postnatal care 














40.5%¥  Child age (higher) 




Ethiopia rural study months  Antenatal care 
Health institution delivery   












52.8% Antenatal care 
Home delivery 














56.5% Exposure to public media  
Occupation of mother 





















































67.1% Timely initiation of 
breastfeeding 
Housewife  
Home delivery Lack of 
knowledge on infant feeding 




























































54.4% Monthly income  
Antenatal care 
 













34.3% High educational status 
Postnatal care 




























EDHS = Ethiopian Demographic Health Survey; SNNPR = Southern Nations, Nationalities, and Peoples' Region; ¥ = Timely initiation, minimum meal frequency 779 




Table 6: Predictors of complementary feeding and hierarchical theoretical model. 781 
S.No. Factors  
Level 1 (Model 1): Proximal factors 
1.  Mothers’ occupational status [29,53,109] 
2.  Mothers’ decision making [109] 
3.  Mothers' knowledge of complementary feeding [29,102,109] 
4.  Guidance and counselling on complementary feeding [105] 
5.  Age of newborn [103,105-107] 
Level 2 (Model 2): Proximal intermediate factors 
1.  Place of delivery [29,102,104,107,108] 
2.  Breastfeeding practice (TIBF) [29] 
3.  Sex of newborn [52] 
Level 3 (Model 3): Distal intermediate factors 
1.  Desire for pregnancy/plan for pregnancy [53] 
2.  Antenatal visit [53,95,104,107,108]   
3.  Postnatal visit  [76,101,102,106,109] 
Level 4 (Model 4): Distal factors 
1.  Paternal educational status  [53,76,102-104,106] 
2.  Household income [95,107]  
3.  Husband occupation [105]  
4.  Family size [103,105]  
5.  Parity [53] 































Population+ Amhara  Other 
regions 
Rural  Urban  Rural and 
Urban 
TIBF* Addis Ababa 3 3,273,000 66.5 (95% 







CI 60.2 - 
70.5) 
62.3 (95% 
CI 52.9 - 
71.3) 
74.5 (95% CI 
67.6 - 80.9) 
60.7 (95% CI 
55.2 - 66.1) Afar 3 1,723,000 




Dire Dawa - 440,000 
Gambela  - 409,000 
Harari 1 232,000 
Oromia 7 33,692,000 
Somali - 5,453,000 
SNNP 9 5,056,000 
Tigray 2 18,276,000 
EBF¥ Addis Ababa 2 3,273,000 60.1 (95% 







CI 54.8 - 
67.0) 
68.8 (95% 
CI 60.8 - 
76.3) 
54.9 (95% CI 
47.5 - 62.3) 
60.0 (95% CI 
52.3 - 67.3) Afar 2 1,723,000 




Dire Dawa - 440,000 
Gambela  - 409,000 
Harari 1 232,000 




Somali - 5,453,000 
SNNPR 12 5,056,000 
Tigray 3 18,276,000 
TICFƭ Addis Ababa - 3,273,000 62.5 (95% 







CI 53.0 - 
67.1) 
54.8 (95% 
CI 36.5 - 
72.5) 
64.9 (95% CI 
57.6 - 71.9) 
63.8 (95% CI 
54.3 - 72.8) Afar - 1,723,000 




Dire Dawa - 440,000 
Gambela  - 409,000 
Harari 2 232,000 
Oromia 3 33,692,000 
Somali - 5,453,000 
SNNPR 5 5,056,000 
Tigray 3 18,276,000 
*=Two national studies and one study conducted in SNNPR, Oromia and Amhara region; SNNPR = Southern Nations, Nationalities, and Peoples; ¥ = Two 793 
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